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0RUH DQG PRUH UHVHDUFKHUV DQG SUDFWLWLRQHUV LQ WKH ILHOGV RI KXPDQFRPSXWHU LQWHUDFWLRQ DQG URERWLFV
HPSKDVL]H WKHQHFHVVLW\ IRUKXPDQL]LQJPDFKLQH LQWHUDFWLRQ WKXVFDOOLQJ IRUPRUH LQWXLWLYH LQWHUIDFHV$WWDLQLQJ
WKLVJRDO LVGHSHQGHQWXSRQERWKVRIWZDUHDQGKDUGZDUH V\VWHPV WKDWFDQUHOLHYH8VHUV IURP WHFKQLFDOGHWDLORI
WKHLU ZRUNLQJ HQYLURQPHQWV 7KH XVHU VKRXOG EH DEOH WR EHKDYH LQ D QDWXUDO ZD\ DQG EULQJ LQWR DFWLRQ QDWXUDO
PRGHVRIH[SUHVVLRQVXFKDVJHVWXUH7KHUHIRUHJHVWXUHDQGVLJQODQJXDJHKDYHEHFRPHDUHFHQWIRFXVLQDGYDQFHG
LQWHUIDFH GHVLJQ 7KH JURZLQJ DWWHQWLRQ WKDW JHVWXUHEDVHG LQWHUIDFHV KDYH EHHQ UHFHLYLQJ LV GXH WR WKH ODUJH
QXPEHURI SRWHQWLDO DSSOLFDWLRQV DQG DFWLYLWLHV WKDW FDQEH HDVHG DQG LPSURYHGZKHQ WKH\ DUH RSHUDWHGRU GHDOW
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ZLWKLQDQDWXUDOPDQQHU([LVWLQJLQWXLWLYHRUQDWXUDOLQWHUIDFHVLQFOXGH'DWDJORYHVDQGDUPKDQGJRQLRPHWU\,Q
WKHVHFODVVRIDSSURDFKHV WKHXVHUZHDUVEXON\HTXLSPHQW WKDWFDQFRQVWUDLQQRUPDOPRYHPHQW IXUWKHUPRUH LQ
FDVHV LQYROYLQJ DFWXDO KDQGOLQJ RI REMHFWV 'DWDJORYH PD\ QRW EH DSSURSULDWH $OWHUQDWLYH DSSURDFKHV LQFOXGH
VSHHFKYLGHRDQG(0*LQIRUPDWLRQSURFHVVLQJV\VWHPV7KHHFXUUHQWVSHHFKUHFRJQLWLRQWHFKQRORJ\LVVWLOOQRW
UREXVW HVSHFLDOO\ RXWVLGH FRQWUROOHG HQYLURQPHQWV XQGHU QRLV\ FRQGLWLRQV DQG ZLWK PXOWLSOH VSHDNHUV 9LGHR









FRQWURO ,QGHSHQGHQWO\ QDYLJDWLQJ D SRZHU ZKHHOFKDLU FDQ EHFRPH D WUHPHQGRXV FKDOOHQJH IRU SHUVRQV ZLWK
SURJUHVVLYH QHXURPXVFXODU GLVRUGHUV  :KLOH PXVFOH ZHDNQHVV DQG OLPLWHG UDQJH RI PRWLRQ SUHVHQWV WKH LQLWLDO
FKDOOHQJH WKLV LV H[DFHUEDWHG E\ GLPLQLVKLQJ DELOLWLHV WKDW FDQ PDNH G\QDPLF SURSRUWLRQDO FRQWURO V\VWHPV
LQDFFHVVLEOH  )RU SHUVRQV ZLWK DGYDQFHG FRQGLWLRQV WKDW KDYH UHDFKHG WKLV SRLQW (0* VXSSRUW PDFKLQHV LV
FRPPRQO\FRQVLGHUHGWREHWKHRSWLRQRIODVWUHVRUW7KLVLVVXFKDFRPPRQO\KHOGYLHZLQWKHILHOGRIUHKDELOLWDWLRQ
WHFKQRORJ\ WKDW IHZ UHKDELOLWDWLRQ WHFKQRORJLVWV HYHQ FRQVLGHU LW DV D YLDEOH RSWLRQ  (0* DFWLYLW\ LV XVHG
H[WHQVLYHO\IRUSURVWKHWLFFRQWURODQGUHFHQWO\IRUFRPSXWHUFRQWURO>@EXWLWVXVHIRUSRZHUZKHHOFKDLUFRQWUROKDV
QRW IRXQGZLGHDFFHSWDQFH 7KLV VWXG\GHPRQVWUDWHV WKDW(0*FRQWURO V\VWHPRIIHUVDYLDEOHPHDQV IRUSHUVRQV





QRLVH VLJQDO$Q(0*HOHFWURGH VKRXOGEHSODFHGEHWZHHQ DPRWRU SRLQW DQG WKH WHQGRQ LQVHUWLRQ DQG DORQJ WKH
ORQJLWXGLQDOPLGOLQHRIWKHPXVFOH7KH\DUHXVHGH[WUHPLW\E\SHRSOHZLWKERWKORZHUDQGXSSHUKLJKOHYHOVSLQDO
FRUGLQMXU\PXVFXODUG\VWURSK\7KHDLPRIWKHLQWHOOLJHQWLQVWUXPHQWLV WRPDNHLQVWUXPHQWDEOHWREHFRQWUROOHG



























LQFRPLQJ SDWWHUQV ZKLFK UHSUHVHQW D JHVWXUH PRYHPHQW LQ WKH VLJQDO DUH PDWFKHG 7R EH DEOH WR GLVWLQJXLVK
SDWWHUQV WKH VLJQLILFDQW IHDWXUHV RI HDFK SDWWHUQ DUH ILUVW H[WUDFWHG 7KH UHVXOWLQJ IHDWXUH YHFWRU LV XVHG IRU WKH









6LQFH ZH XVHG RQO\ RQH FKDQQHO VHQVRU IRU VLJQDO DFTXLVLWLRQ LW ZDV QHFHVVDU\ WR H[DPLQH VHYHUDO PXVFOHV
VLPXOWDQHRXVO\ZLWKRQHSDLURIHOHFWURGHV7KHVHREVHUYHGPXVFOHVZHUHPDLQO\ WKH IOH[RUFDUSL UDGLDOLV DQG WKH
SDOPDULV ORQJXVERWKRIZKLFKDUH UHVSRQVLEOH IRUZULVWPRYHPHQWVDVZHOODV WKH IOH[RUGLJLWRUXPVXSHUILFLDOLV
ZKLFKLVXVHGIRUILQJHUPRYHPHQWV$OOWKUHHHOHFWURGHVDUHVLWXDWHGLQDOLQHLQWKHPLGGOHRIWKHIRUHDUPSDUDOOHOWR
WKHOHQJWKRI WKHIRUHDUPPXVFOH ILEHUV%\SODFLQJWKHILUVWHOHFWURGHQHDUWKHZULVW LW LVSRVVLEOHWRH[DPLQHWKH
PXVFOHVRIWKHIRUHDUPEHWZHHQWKHLUWHQGRQLQVHUWLRQVDQGWKHLUPRWRUSRLQWVZKLFKVHHPVWREHWKHEHVWORFDWLRQ






(0* VLJQDO HOHFWURGHV SODFHG RQ D PXVFOH PHDVXUH D VXSHUSRVLWLRQ RI VLQJOH 0RWRU 8QLW $FWLRQ SRWHQWLDOV
08$3V DUWLIDFWV DQG EDFNJURXQG QRLVH %DVLF VKDSHV RI VXUIDFH 08$3V FDQ EH UHSUHVHQWHG E\ RQO\ D IHZ
ZDYHOHWIXQFWLRQV>@7KHFOLQLFDOO\LQWHUHVWLQJIHDWXUHVRIWKH(0*VLJQDODUHWKHQXPEHURIDFWLYHPRWRUXQLWVDQG
WKH08$3 ZDYHIRUP >@ 4XDQWLWDWLYH DQDO\VLV LQ FOLQLFDO HOHFWURP\RJUDSK\ (0* LV YHU\ GHVLUDEOH ZLWK WKH
GHYHORSPHQWRIFRPSXWHUDLGHG(0*HTXLSPHQWGLIIHUHQWPHWKRGRORJLHVLQWKHWLPHGRPDLQDQGIUHTXHQF\GRPDLQ
















 :H FRQGXFWHG D PRUH FRPSUHKHQVLYH H[SHULPHQW ZLWK D WRWDO RI  VXEMHFWV )LUVW RI DOO ZH FROOHFWHG
SHUVRQDO LQIRUPDWLRQ DERXW WKH VXEMHFWV LQFOXGLQJ DJH DYHUDJH\HDU¶V JHQGHU  IHPDOHV DQGPDOHV
ZHLJKW$YHUDJH.JDQGSHUIRUPLQJKDQGULJKWKDQGVQLOOHIWKDQGHU

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 7KHH[SHULPHQWFRQVLVWHGRIWZRSKDVHV7HQVXEMHFWVSDUWLFLSDWHGLQWKHILUVWSKDVHDQGIRUHDFKVXEMHFW













ZHUH XVHG WR FODVVLI\ WKH 506 YDOXHV RI UHFRUGLQJV WKDW ZHUH QRW XVHG LQ WKH WUDLQLQJ RI WKH $11 WR WHVW WKH
SHUIRUPDQFH RI WKH SURSRVHG DSSURDFK7KH DELOLW\ RI WKH QHWZRUN WR FRUUHFWO\ FODVVLI\ WKH LQSXWV DJDLQVW NQRZQ
KDQGDFWLRQVZHUHXVHGWRGHWHUPLQHWKHHIILFDF\RIWKHWHFKQLTXH
5HVXOWVDQG([SHULPHQWDWLRQ
%DFNSURSDJDWLRQQHXUDOQHWZRUNZDV WUDLQHGZLWK IRXU W\SHVRIKDQGJHVWXUH)LYH VHWRIH[SHULPHQWV V
7KHUHVXOWRIWKHXVHRIWKHVHQRUPDOL]HGYDOXHVWRWUDLQWKH$11XVLQJGDWDIURPLQGLYLGXDOVXEMHFWVVKRZHGHDV\
FRQYHUJHQFH7KHUHVXOWVRIWHVWLQJWKH$11WRFRUUHFWO\FODVVLI\WKHWHVWGDWDEDVHGRQWKHZHLJKWPDWUL[JHQHUDWHG
XVLQJ WKH WUDLQLQJ GDWD LV WDEXODWHG LQ WDEOH  7KH DFFXUDF\ ZDV FRPSXWHG EDVHG RQ WKH SHUFHQWDJH RI FRUUHFW


















FODVVLILFDWLRQ UDWH RI RYHU  HYHQ WKRXJKZH XVHG RQO\ RQH VLQJOH (0* VHQVRU LQ FRQWUDVW WR UHODWHGZRUN




+DQG([WHQVLRQ     
+DQG*UDVS     
:ULVW([WHQVLRQ





    
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7KH (0* VLJQDO FDUULHV YDOXDEOH LQIRUPDWLRQ UHJDUGLQJ WKHQ QHUYH V\VWHP ,W ZRXOG EH TXLWH HDV\ WR
WUDQVIHU LWV XVH WR DSSOLFDWLRQ RI GLIIHUHQW SHULSKHUDOV  0RUHRYHU VLQFH WKH (0* VLJQDO FDQ EH XVHG WR VHQVH
LVRPHWULFPXVFXODUDFWLYLW\LWLVSRVVLEOHWRGHWHFWPRWLRQOHVVJHVWXUHRULQWHQWLRQLQWKH(0*VLJQDO&RQVHTXHQWO\
WKHUHLVDZLGHUDQJHRISRWHQWLDODSSOLFDWLRQVXVLQJ(0*VLJQDOLQKXPDQPDFKLQHLQWHUIDFLQJ+RZHYHUWRUHDOL]H
DGYDQFHG DSSOLFDWLRQVPDQ\ LVVXHV VWLOO QHHG WREH UHVROYHG LQFOXGLQJ WKHGHYHORSPHQW RI DOJRULWKPV IRU(0*
VSHFLILFDQDO\VLVWKHH[WUDFWLRQRIUHOHYDQWIHDWXUHVDQGWKHGHVLJQRIUHDOWLPHFODVVLILHUVZLWKJXDUDQWHHGDFFXUDF\









 1LNROD\ 6 6WR\NRY 0DGHOHLQH 0 ³5HFRUGLQJ ,QWUDPXVFXODU (0* 6LJQDOV XVLQJ VXUIDFH (OHFWURGHV´
,(((,QWHUQDWLRQDOFRQIHUHQFHRQUHKDELOLWDWLRQ5RERWLFV-XQHMXO\
 3LQJ=KRX:=5\PHU ³0RWRU XQLW DFWLRQSRWHQWLDO QXPEHU HVWLPDWLRQ LQ WKH VXUIDFH HOHFWURP\RJUDP
ZDYHOHWPDWFKLQJPHWKRGDQGLWVSHUIRUPDQFHERXQGDU\´SURFHHGLQJRIWKHVW LQWHUQDWLRQDO,((((0%6
FRQIHUHQFHRQQHXUDO(QJLQHHULQJ&DSUL,VODQG,WDO\0DUFK
 (DUO*RVK5LFKDUG-KRQVRQ%DXJK6WHYHMRVW³3DWWHUQ5HFRJQLWLRQDQG,PDJHDQDO\VLV´+,9ROSDJHV
0DUFK
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